Enzymes of acetylcholine metabolism in the rat cochlea.
The distributions within the rat cochlea of choline acetyltransferase and acetylcholinesterase activities were measured to evaluate the prominence of cholinergic mechanisms in cochlear function. Samples obtained by microdissection of freeze-dried bony labyrinths were assayed radiometrically. Activities of both enzymes were highest in regions containing olivocochlear fibers and terminals, especially the organ of Corti and spiral ganglion. Within the organ of Corti, activities of both enzymes were consistently higher in the vicinity of the inner hair cells than in that of the outer hair cells and were much lower in the apical turn than in middle or basal turns. Surgical cuts in the brain stem transecting the olivocochlear pathway on one side led within seven days to total loss of choline acetyltransferase activity in the ipsilateral organ of Corti. It is concluded that all cholinergic structures in the rat organ of Corti derive from the brain stem and that synapses on or near both inner and outer hair cells are cholinergic.